Appendix E

Photographs



€-1-6220-66Nd

Aeydwron jeuy 415 7} ydesbojoyg

E-1



T DR

S s o B L it R

- 1-6220-B6Nd

pepdwos feuy 415 “Z Yo

Joyd

E-2



82-1-6EE0-66Nd

el S

v
A,

i 70

quaurdoeid dexdu [[2) 961 dMm "¢ YydesBojoyd




g

S iy

L-1-20¥0-66Nd

- ~—~ g

R

uswaoerd jaaerdead (190 £$6T dMM Yt

Aoyd

E-4



I-1-9120-66Nd

ETER

"oped [euyy Joj Suiyioeq 1S *§ ydesbojoyd

E-5



£-1-€020-66Nd

Enliies
aF

"3a[dwoo apeid y3no: 4Is ‘9 y

Jloyd




6-1-£020-66Nd

‘apesd [euj 1oy suonesado |jipioeq JO *2 ydesbojoyd

E-7



. m.ruu“r‘n.u“u i

[-1-7#GE0-66Nd

‘ajorduton Jade| deidir (9D $961 ddM '8 W




£-1-9E£G0-6B6Nd

quewnuow (13D LS61 MM "6 ydeaBojoud

E-9



2-1-9£G0-66Nd

-ugis £1epunoq 1130 LS61 dMM "0 UC

joyd

N 9YM €1-2N0 -

-10

E



81-1-¥920-66Nd

‘a1opdwros apead ySnoi 112D p961 dMM 1L Yydeibojoyg

R et SO LR S B T o —— L n i

E-11



Gi-1-v920-66Nd

*dD PUNOIE SULIdq FUIUIRWSE I Z) Y

Aoyd

E-12



‘suonetado [[{orq opeid ydnol IS ¢l ydeibojoyd
€El-i-£110-66Nd

T
A Y S “
P e - -

- ™

Plaad -
T et

Ty, Y

r:.‘ .
P R

e




t1-L-G1E0-66Nd

quowaorid dexdi 190 2661 JMM "PL Y

-k

noyd

E-14



¢l-1-S0£0-66Nd

P il s e e err———
et b L T

‘oS vad Jo 1ake] 1513 1190 7661 dMM 6| ydeabojoyyg

E-15



V- 1-GlE0-686Nd

‘suotjesado opeid [euty IS

91 Yy

s0ud

E-16



9-1-G0€0-66Nd

‘Buiqquud pue JuLejo 90 1561 MM

"2} ydeabojoyd

E-17



Appendix F

Prefinai Inspection Checklist
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Appendix G

INEEL Form 669 “Diesel Fuel Spill”
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MATERIAL AND WASTE CHARACTERIZATION "
GENERATOR'S CERTIFICATION AND INFORMATION @
o Sarmas feameey Loy 1374 Pevoieum SoMl Materiae ( 1762 !

Form 869 (SWT3 slectronic version 2.0)

LA R Y R AR ik
e AP il - i b E A

APFROVED

Systam Definad Uniqua Proflle 10: 1762
Characterization 10 No.: 1374
..‘\ L Cate Assigned: 18-Mar-99
. i\h e Profiie Name: Petroleum Spill Materials
\ INEL Wagte Stream iD:

Fenerating Unit: CFA- Central Facilites Area
Material or Wasle “'ype and Action: 1ndustriat Waste: Conditional to be Disposed at INEEL Lanafill
Profile lppfo‘v-i by: | H. Shepherd Catw: oMay-ip

: T T T T T
Profild: Statts St Sa S B G e e e S e e R
-t LERETY Y ,.w,_w\.'g-~¢~.--u-w-o-)‘-e--cw-m::m«m«-w»& b o TR

Lock Status

Locked user and date):  SqiaS 18-Mar-99
] uniocked

L Reas et AT Generatois, CeifiEations i oIt nshein

| sty that i informetion on ihis form 850 and anschmenia i trus end sccursle. ihmpmbm-wmm»mwwu
information used 10 compiele this characterizetion. Willly! and dellberae omissions have MOl 2eed made. All known and suspedted hazerds have
the basi of tivy owhedge bwen dscosed.

Cenifler's Name: Bob Lopez - Thie; WERF Shift Suparvisor Rate:  OS-Mav-90
Phone:  {200) 526-3008 Mail Stop: 5104 Facsimite No; (208) 526-3405 E-Mall; rz@inel.gov

CEA: Central Faciities Area
CFA. Central Facifies Ares

—Aqir : Tl PR ikt o (A m\n'-: S PR D Mk 4 BB o2 ST g | o
SmE Rt BRI SInfSomationialsig o T e IO
% ..-m 3 ;i ,9 p=1 i e -...:'.'-_.....,.2 e e

e AR S A

Generating Faciity:

Dy —-“*-ﬂl"\-

[3'

1. IYu O Ne wnmwmm&mmmwormmm»pmnawmmv
if "No®, mcaiving arganizalion appraval and completion of the folloning is required:

4 INEL-RRWAC requiremant(s) not met (st ench):

b. Recawing orgenization approval letler number for nonstandard material or waste:

Cantact Name T £ Mait ID Phone [ Pager Mail Stop
2. Genherator Bob Lopaz iz @ina.gov J(zna) SB-B008 }ﬁm lmm
3. Techmical N Sele 3AT j(ma) 5264403 Jm-u ?mz

Charge Number:  D36100400
4. Material or waste type and acbon: indusirial Waste: Conaitional ia he Digposad al INEEL Landfil

§. Profie Namw {Common Name of Material):  Petroleun Spil Materiais
&,  Generziing Statux; O Ona dme only

Paciaging Gescription: Empty Pkg. Weight: b ’
Physical stale al 70 degrees F (soild, liquic, saxdge, g, sic.): sovid
10. [JYes W No Does he material cortan free Iguids?

13, @ Yes (I No  Cument wasle minimization pian? Relererce:

Prirted on Mon, May 10 1999 (9:51 AM Repot MaterfaiProfis] INEL irdsnm Waste Tracking System Page 1
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: MATERIAL AND WASTE CHARACTERIZATION -
GENERATQR'S CERTIFICATION AND INFORMATION @

1a0n8 Watwmet Engmesrny s pberytory - 1374 Petrieumn Spill Materisls ( 1762, N)

‘orm B69 [IWTS electronic version 2.0)

T Generallnarmation;

1

.

T cercea O scrap Mewa! ) OSHA carcinagen "] P¢8 »e 50 5pm ] Exiakogic Agent
T Nontrinbie sbresion J rrra L Unienet miskeisl o Useg o T Aeronci cann
[ comprassed goa cytinders [ Friobie asbesios ¥ 5 ] Dwir T 2 chmeup
] wanewater (0 Claaifed matental 7] Actounisbie nuciear reterel L > 100 PPN vOCs
[IYes WNa Isthis DOT reguiated hazarous malerial? it yes, ideniity DOT primary gt

and DQT subsidiary hazard(s):

TlYes W No  Atthe point of generation dd this material contain any RCRA “F KT, L% or "F™ Uisted wakte fhet it purs ferm, o8 a midure, or
20 a treatment residue (ie., ash, leactate, spil cleanup), or "D Characteristic wasta? f yet, give appicania EPA

Source Cade:

Form Code: :
and EPA Hazardous Waste Numbees (40 CFR 2681):

M Yss [0 No  is Section Cf, Physical Characteristics of Materis, requined by the GI?

W Yes O No Is Saction C2, Chemical CHaractaristics of Material. required by ihe GI7

M Yes M No s Section C3, Radiclogicel Chamclersics of Material, required by the GI7 If yes, complets section par Gl instructions.
[]Yes [ No lathisalsh pack? If yes, compieta the Lab Fack inventory List of the "Cortainer Profile™.

B Yes [ No  Does the G require any additiona) Information? [f yes, see ingiructions.

Is supporting documentation submated? Il yes, lat: MSDS, WODF (435.29)

Printed on Mon, May 10 1988 0351 AM Repert (MatenaiFroRe], INEL intarim Waste Tracking Systam FPage 2



MATERIAL AND WASTE CHARACTERIZA 110N -
GENERATOR'S CERTIFICATION AND INFORMATION @

i N Sptmpray; 4 sburatery 1374; P etroleum Spdl Materiats ( 1762 M)

Form §89 (UWTS slactronic version

a  General charscieristics (number from top 10 dorom, for nomayered No, 1 s 100%):

Layer Physical State Range of Percentage Color
No. 7 76 degrees F of Total (xs required by Gl}
1. sakd 1 0 0 el brown/grey/hisck
Z 30l 1 to &0 vol% whita/brewnvgray
b O Yes [ No I8 density raquired? [f ves, give density range of representative sample.
Uquid: to gmi Sold: 10 glee
& OYess B N¢ I5ihis squeous waste (0 be processed - the PWTLU? If yas, give total soiida range for representative
Sampie: to mgl
d [JYes W No Isths WERF incinerable liquid? If yes, jive viscosity range to 55U

2. Chernicai Characteristics of Material:

a, Does the material contain any of the folowing? For sach 2em {1} - (15) checked yea, must inchide comesponding quantitative mformation In C2b,
with the cormesponding nufmber (1) - (15} frorn thes llet.

Yes No Yes No
O B (%) Organic ires liquid For liquid waste only
O 8 () Aqueocus ires iqued ] HE Nachel andéor ds compounde (s N == 134 mgh,
B O (3) Absortents T Thallum and/of it compounda {as T >= 153 mght,
T i Heiogensted orgunic compounds >+ 1000 mo/L s ieted in 40 CFR
T @& (& Cheleling sgants oy ”
] M (5 Aguecus Iqukd with 1aacthe cysnide > 250 ppm
For solid waste only
U W (6 Aquemua flguid wih reacivs wulfide > 500 pem ] M Halogassiad onganic campbounds >4 1000 mgl. on teted in 40 CFR
O W (7 Air rosctives 268 Appenchx '
O B (8 Waier reuctves For used oil only
T B (3 Other reacThes 3 48 Amenic>=5mpm
1 B Cadmium > 2 ppm
) M (19) Fuming acide o acid gaseu
7] M Chromivm >e 10 ppm
71 B (1) Shock sendlive constivams
0 8 leed =100 phen
Gl W {12 Exgplosives
7] R PCBs raloom
O W (13) Pyrophorios
21 M Yol haiogane >+ 4,000 pom
0] W (16) Potroleum products . o o
O @ (15 Oudzen 0 haiogens >+ 1,000 ppm
1 M Beniene WERF incinersble wastes only
O W Chlorins in any form
(] W MCBe>=25apm
] MR Bromine in sny form
0 B PCBs>=Sppm _
T i lodinein wny torm
0 W PCBquas
7] B Prorine 0 any fem
0 H PCO capacirsialests ‘
2 B Sulfurin eny form
5 B PCB mansormersreguitiors.
O B PCBe»=2ppm
0 8| PCE hauid comaminsied debris of derivad from & spill of PCA bquid
For fluid 10 be process in the PWTU onty
O W OFand gresse >~ 10 mpl,
Printad on Mon, May 10 1998 0951 AM Report {MetenaiProfiel INEL interim Waste Tracking System Page 3
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MATERAL AND WASTE CHARACTERIZA 1IN A
GENERATOR'S CERTIFICATION AND INFORMATION @
::'m-;m‘m e version 23) 1374 Msme?Q )

) e

‘Characteristics of Matadial

L. S0 S
2. Chamical Charactenstics of Matertal (continued)

b. Composition (as required by GI):
Notv. For of iterns checked in 2.4, enter the common neme a8 indicated and quantiathve date 3 requirsd. Alto, for checked ams 1-15in 2.
aninr the corrazpondng numiber next fa e common narme.

Char No. OSHA FIFRA
Nams of Malarial of Chemical (see23) Carcinogen? Ragulated? Campuasition Range

$Spill Material contamingtad with Petroleun Pro | J “2Yes HNe [ZYes M No 1 to - voi'%
Used Petroleym Products { Y ilYes INo [SYes M Na 1 o 40 ol

¢ [JYes B No isMsan pownt requred” If yes, CoOmpiate (e loiiowing,
Flash point i5: to Method ubed:
(Specity Ottver):

d. information for WERF incinerable warste cnly
{1) Hea of combustion to BTUA  (2) Ashcontent to w%
{3) Total halogan content L] ppm {4) Waler coment o wi's
(S) Suspended particuites cortent tu pom

e. (OYes W No s Toal Metals anaiyais required? If yas, anter data beigw, 39 appiicable.

Xnown or Expeciad Represantative Detaction
Meta) Expectad? Composition Range Sample Analysis Limit Units
Ardimorry {SB) UYes 8 No to to
Arsenic (As) O Yes H No o to
Barium (Ea) TJYes B No e LU B to
Barytiun (Be) 0 Yes W No to o
Cadmium {Cd) OYes WNe =~ fo 1
Chromium (Cr) CYes M No n 10
Cobatt (Co) CYes ®No tu to
Copper (Cu} T Yes B No o _ to
Laadt (PU) O Yes W No ta to
Mangareae (Mn) O Yee B No o o
Mescury (HQ) O Yes M No It o -
Molybiiernm (Mo} OYes BNe o to
Nicked (N) ] Yes W No to to )
Potassium (K) OYs N =~ 0 1o
Selenium (Se) OYes WMo to
Sliver (Ag) C Yes W No 1 o .
Sodwm (Na}  You B No o o to e
Thaskium (TT) (O Yes W No 10 ta _ -
Vanadum (V) COYes W No fa te R
Znc {Zn) O Yes B No 1y 10 -
L
Printed or Mon, May 10 1999 00.51 AM Repart MateriaiProfie] INEL ikerm Waste Tracking System Page 4
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‘MATERIAL AND WASTE CHARACTERIZA 110N
GENERATOR'S CERTIFICATION AND INFORMATION

INE4 ®

s Ratbiy? Bamesurivy | sburyiv'y

1374; Petroieum Spit Matariis { 1762, N)

Form 689 (IWTS slettronic version 2.0)
i s o =Charactenstics af Material:

T TR
LE b TS R

...... 'z
L1 AR A} AL AR,

2 [JYes E No s RCRA Waste Analysis Recuired (8.g. TCLP daie)?

JYes CINo Were the sampling and analysis protocols wsed in full compitance with SW-846 protacol or other stuivirs  sguistory agency
approved Methods?
1g RCRA Hazardous Constuenis (Concentration Basad DOG4- 00<3)
EPA Marardous Rep.? | TCLP od sklon B Rapeeasntallve Sampia Dat Limx
CODE Constityent v N} | vawes | Type r-HmeE 'f To_ | _UnHy Ftom 1. To }' Unhy Lt Urits
TCLP Metats:
0004 Amenic Om - -
0005 Barm om . - T
00OF  Cadrkem 0a o - —_
00T  Chromium om T T -
008  Lasd o= LT T T T

D09 Meveury o - . -
DG10  Setemum ol T T - D
0011 Siver O — - . -
Volatiles:
oets Benzerw 0O da - _

0019 Caton tetrachioride wli | """:' T - m""‘—“‘
e 0w Tl : -

0027  Chioroform iy | . -
DMT  p-Oicorsbanzena (1 40k [ N T . -
ome  1.2-Duhkwosihane Oon . -
o02e  1,1-Dichioroettylens OB N - . -
D05 Mewwyl athyl knione Om R T
oo cu T N T
0039 Tewachomeiryiens Om ::w T - _

‘040  Trichiomelwlene ce . - -
T4 View chiorde o= T ) e
Tami-YolatBes:

023 olresal O N - : v
D024  mCresol g nm - —— e
oo2E  pCresal on -

Poze  Crosal on - N —_—
00 2.4-Dindrciviuens os e - ——
BE2  Heachivrobenzens om - - .

063 Hemchiorobuladiens os - —_ —
DO Hexechirowthans am e - _ .
70 Nirohenzene =l . -

37 Pemachiorophenci on - - o
o041 24,5 Trehiorophenct am . - e
0042 1.4 S-Trichioraphencl om - :: ) S———
Pesticides and Herbicide s:

D012 Endrin, oe - - ——
DOV Endrin, Endinsidenyse [ @ . - '_
0013 Lindans, aiphe-BHC ol | - - - —
0013  indane. beta-BHC C s . -

D3 Undane, detia-BrC anm - - o
0013 Lindene, gamma BHC (Linde (] B T - - -
0014  Mechaychior ol | - - e
om1s Toxmphene Il | - - - . .
DaYe 240 c e - i J—— ]

Printed on Mon_ May 10 1999 09:51 AM

Page 5



GENERATOR'S CERTIFICATION AND INFORMATION

INE. MATERAL AND WASTE CHARACTERIZA  «ON

ey Symeus Fagmsowhing | sbirs vory

®

1374 Peiroleum Spil Msterisia { 1762, N)

1.9 RWMW(MWMWDM)

Notg: “Type™ column deaigrales Yype of ansiviia. 1=Approwed Mulnods, 2=Process Xnowiedga. 3=Both)

1.h RCRA Hazardous Constituents (Other)

2i  Underlying Hazardous Constiuerts

EPA Hazardous Exp.7 | TCLP i Co ton Ran f Detection Limk
COOE Constiuent (v.™) | vawes | Type [ Frem Ta U Fram ) Unis | Umit | Unes )
Pesticides and Herbicides:
0017 2.45TP (Sive) 1w .
0020  Chiordana 0Om _ - o
DO31 Huptechior R | - T
D631 Meplachior epaxide Om - - o

Printed on Mon, May 10 1999 08:51 AM Report (MatenaiProsie]. iNEL Intenm Waste Tracking Syxiem

FPage ¢




MATERIAL AND WASTE CHARACTERIZA11ON A
GENERATOR'S CERTIFICATION AND INFORMATION @
;;:;m mid 1374 FM Spd Materais ( 1782, N)

S s e

C. Characteristics of Mateclalinoyyr

a  For MLLW and MTRL! give (check ane} Known or [ Estimated date of inkial peraration

O Yem T No Is waste tegtment plan for MLLW on fije with INEL MLLWY zoordinator?

Y
t. TJYes [ Ne Ishusie matertsl presamt? If yes, waste matrix group is:
d IYex [INo A snsurani isolopes present? if yes compiete items 3o, Jf, and I,

. Total trangursnic activity pav gram of wasie &
T Yes [ No <310nCig(liv}
D Yes [ Ne >10nCigand <= 100 nLUY, (SCW)
OYes (O No  »100nCug (TRL)

{.  Trensuranic isotope inventory:
9. CIYe ONo  I5U-233 or U-23S present? If yes, compiete data below and fam .

h. Fissionable material rAnge summrton:.

. JYes [JNo Areother isolopes present? if yas, compkte deta below,

) Nuciear thermail power range. to walty'it

k. Expecied radiation dose rats at suriaca: to mram/hr,
at 1-meler. o mremily.

I. JYm [ No Iathe waste special case wasle? Inchuge determination documentation.
m JYes (I No  isthe waste grealer than Class C as defined in 10 CFR 61,557

o RWMIS Content Codes:

e ¢ I bt AE A LT oty e - o
e A D o e Il
‘14';’2‘5’:5" S e e R T S Y

A AR T TR e epdiglt ST T
IR s ot S g s ot St

Bl

e G e D gl Y

B.  Profie Change History:
User Name Dats Time Explanation
SHEPHERDL 10-May-09 9:51 A Continuance of EdR Log nate:3) Backhoo#75658 nad hass faliure near CFA 622 on 419/88
1o asptat/paverment, generaling 1 X 55 gal. Drum of apil Cleanup wih abacrbents for
Tardifll ieposal due io presence of absorbants which are ot conducive o Jandfam
trestmact dus lo methods employsed at the tendfam.

SHEPRERDL 10-May-G9 G35 AM SHEPHERDL. GI. Cat Point-3, Authartzed on Uni. Authortzed on Action. Qveralt
Athactration Paseed.

SHEPHERDL 10-May-99 8:56 AM SHEPHERDL Gl Cak Point-8. Autharized on Une. Juthored on Action. Crveral
Authortzation Pasaed.

SHEPHERDL 10-Mary-00 8:56 AM Each spill cleanup requires case-by-caSe reviewapproval. WIDH1 374 Updatofd is for 2
diesel spid cleanups: 1) Rose Trucking spil near entrance of guavd gate includes small 30
gel. Drum of soil gravel, and absorberts & & small bag of PPE for landil sispesal due 10

Printed on Mon, May 10 1939 08.52 AM Raport (MatedaiProfie], INEL Intedm Wasta Tracking System Page 7
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INE4

asw Aeriengt Jagieegrivy | sbutetery

MATErAL AND WASTE CHARACTERIZA1,.ON @

GENERATOR'S CERTIFICATION AND INFORMATION

1374; Petroium Spil Materiale ( 1762, N)

‘Supplemental. information:s. oot

l

Explanation

prasance of absorbants; 2)Tracknos Wopping-o/f spll on 48/95 outside TRA conaksting of <
1 siyd. Soll for Landfarm trestmart This 4 X S5 gal. druma need to be tracked on
Landfarm ireatment records as 13748

WIO#I74 Upctatesd ia for 3 Ayarauic fukt spill ceanupe:1) Crane damaged by DELTA
amier on 2/19/90 2l INTEC antrance genersted 2 X 55 gal. Drums of gravel & eomcad
absortanty. I3 approved for landfill daposl due 1o presance of absorbants; 2) a biicers
equipment 3t CFAGT4 Excons yard spraywd ryc . Muid on gravel on #1300, This 1 X 55

g fined drum for Landfarm Trestmant nescs to be tracked on landfem records as 13749
3) Backhoe #TS658 had hoss falure nesr CFASZ2 on 419/90 genarating <1cu.yd. To be
rac

SHEPHERDL

10-May-99

811 AM

SHEPHEROL. Gl. Call Point-4. Authorized on Uindt. Authorized ob Actan. Cversil
Authorization Passed.

SATOS

Z4TPM

yniocked for the purpose of modifying thay profile.

SATQOS

247 PM

SATOS. G, Call Poini-4 Authorized on Unit. Actien Authortzation Faied, Overall
Authonzation Passed,

SATOS

Z17 PM

SATOS. GI. Calt Polmt-5. Autnorized on Unit, Action Authorization Faled. Cverall
Authorization Passed.

SATOS

Z16 PM

uniocked for the purpose of miodifylng e profile.

SATOS

16 PM

SATOS, Gi. Cak Point-4. Authorzed on Unit Actian Authorization Faled. Overall
Athorzalion Passed.

Printad an Mon. May 10 1998 09:52 AM

Report [MatensiProfie], INEL Interim Waste Tracking System

(-9
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WASTE STREAM 1D 1374 UPDATE#8 DIESEL SPILLS

« 1) Rose Trucking diesel spill near entrance of Guard Gate inciudes small 30 gal. Drum of soil. gravel,
and absorbants & a small plastic bag of PPE. This approved for landfill disposal rather than landfarm
treaument due 1o presence of absorbants which are oot conducive 10 treamment methods emploveed at

e 2) Trackhoe toppingoff dicse] spill on V4/99 outside TRA consisting of < | cuyd. soil for Landfarm

Treatment, This 4 X 55 gal, Drums are approved for Landfarm Treatment per exemprions established ))

for < 1 cu.yd. spiil cleamips in DEQ’s response to DOE-ID's cexpuest (OPE-5P-54-380). Track this on
Landfarm Treatment records as 1374-8,

-a__,______,./-‘“.___—-\""‘———/ /\-.___.-—-—/\*_.._/

WASTE STREAM ID#1374 UPDATE #9 HYDRAULIC FLUID
SPILLS

s 1) Crane damaged by DELTA bamier on 2/18/99 at INTEC entrance generated 2 X 55 gal. Drums of
hydraulic fluid contaminated gravel & corncob absorbants. These 2 drums are for Jandfill disposal
rather than landfarm trearment due to presance of absorbants which are not conducive to treswment
methods emplayeed at the Landfarm Treamment Area.

*  2) Backhoe #75656 had 3 hydraulic hose failure near CFA 622 on 4/19/99 spilling fluid o
asphalt/pavement generating 1 X 55 gal. Drum of gravelabsorbants. This drum is aiso for landfill
disposal rather than landfarm treatment due to presence of absorbants.

«  3) A metal recycler's equipment at CFA 674 Excess Warehouse yard spraysd bydraulic fluid on gravel
op 4/13/99. This 1 X 55 gal. Lined drum is for Landfarm treatment per sxemptons established for < 1
cu.yd spill cleanups in DEQ’s responsc to DOE-[D’s request (QPE-5P-54-380). Track this o the
Landfarm records as 1374-9.

G-14



Appendix H

North and South Cold Waste Pond Sampling Data



A
LOCKHEED uAnruv//f

Lockheed Martin Idaho Technologies Company
INTERDEPARTMENTAL COMMUNICATION

Date: September 30, 1999
To: Aubrey Jones MS 3960 6-2850
From: R.L. Cummins oL MS 7111 3-4491

Subject: RESULTS OF OU 2-13 WAG 2 REMEDIAL ACTION SAMPLES
RLC-34-99

Attached are the results for your OU 2-13 WAG 2 REMEDIAL ACTION SAMPLES that were
submutted for Gross Alpha/Beta analysis.

The uncertainties given are one standard deviation and show the precision with which the
measurements were made. They include uncertainties incurred throughout the measurement
process. A blank was run with the samples. The expenmental results are in statistical agreement
with historical data.

If you have any questions, feel free to call me at 533-4491.
rlc:
Attachment: As Stated

cc: H. D. Williams, MS 3953
W. R. Spruill, MS 4140
J. A. Landis, MS 5311
A. L. Freeman, MS 7111
R. L. Cummins Letter File

THIS INTERDEPARTMENTAL COMMUNICATION LETTER/REPORT HAS NOT BEEN
APPROVED FOR EXTERNAL RELEASE AND IS NOT TO BE DISTRIBUTED BEYOND
THE INEEL.



OU 2-13 WAG 2 REMEDIAL ACTION - CWP

GROSS ALPHA/BETA RESULTS
: 1 sigma

Sample ID Resuit Units uncertainty MDA
ALPHA SCWP 11 4.13E-02 pCilg 3.61E-02 1.22E-01

SCWP 12 2.42E-01 pCilg 4.75E-02 1.22E-01

SCWP 13 1.24E-01 pCilg 4.55E-01 1.63E+00

SCWP 14 -1.66E-02 pCi/g 3.52E-02 1.30E-01

SCWP 15 0.00E+00 pCi/g 3.54E-01 1.28E+00
BETA SCWP 11 2.34E-01 pCilg 5.44E-02 1.64E-01

SCWP 12 4.77E-01 pCilg 6.07E-02 1.59E-01

SCWP 13 1.78BE-01 pCilg 5.56E-01 1.89E+00

SCWP 14 1.62E-01 pCilg 5.22E-02 1.63E-01

SCWP 15 7.85E-01 pCi/g 5.08E-01 1.67E+00

Analyzed bt (Zu PURY 1['5»!fij

-

Approved by: _%.\_%_Lm#_fjo J44q

F



A
LOCKHEED HAHTIW

Lockheed Martin Idaho Technologies Company
INTERDEPARTMENTAL COMMUNICATION

Date: September 28, 1999
To: A. A. Jones MS 3960 6-2850
From: T. C. Sorenser((cs MS 7111 34410

Subject: RML GAMMA-RAY ANALYSIS OF FIVE SOIL SAMPLES FROM WAG 2
OU 2-13 REMEDIAL ACTION PROJECT (DOE/ID-10657) - TCS-142-99

Five soil samples were counted/screened for radioactivity content by the Radiation Measurements
Laboratory (RML}) using standardized high resolution gamma-ray spectrometry techniques. All
samples were counted in a standardized and calibrated geometry for 2 hours. The analysis results are
recorded on the attached Gamma-Ray Analysis Summary, Table 1, and Table 1-R.

The summary lists the measured activities of 20 gamma-emitting radionuclides for each sample. The
preliminary true-positive activities {marked with a *+”) from the sumimary that were determined to be
true-positive and “real” are shown on Table 1. The preliminary true-positive activities that were
determined to be false-positive are shown on Table 1-R. Evaluation of the results was performed
according to standard RML selection criteria as described in procedure DM-1. Also, included in this
report is a copy of the chain of custody form and the request for analysis form.

Attachments:
As Stated

cC:
A. L. Freeman, MS 7111
J. A. Landis, MS 5311
"C.L.Reese, MS 3954
JW Rogers, MS 7113 W
. R. Spruill, MS 4140

W
H. D. Williams, MS 3953
T. C. Sorensen File

THIS INTERDEPARTMENTAL COMMUNICATION LETTER/REPORT HAS NOT BEEN
APPROVED FOR EXTERNAL RELEASE AND IS NOT TO BE DISTRIBUTED BEYOND THE
INEEL. :

H-3
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For Lab Use Only;
ceived By: , \
nain of Custody Number(s). ' NS

;‘1“.01 LMITCO RADIOANALYTICAL SERVICES
Rev. 01 ANALYSIS REQUEST FORM
Sample Coordinator: Phone 533-4153, Pager #7320, MS 7111
ejecthame: (A 2 Y] 713 gm%// Ao/
SOWITOS #: Charge #_ Shfr /3577
Total # Samples: 6 Sample Cantainer{s): Contact /z:’ 46 ﬁé‘}ﬂw o, / mR/MAr
External Smear(s): < /O dpmv100emz (alphaj; £ 20 dpmv100cm2 {beta-gamma)
Submitted By: e Speii o Bt 2 28Y Ms: dpuo
Technical Contact T A Lawrs ' Bt (-3//  MS: 53/
Send Results To" HAELY Lt Lot Bore, fﬁ’ /%65 .E 2’[2_4// Et G3//  MS
(* include distnbution fist forresultsin comimant section if .)
Sarnple Disposai Contact T A LAAWES Ext MS:
Report Type: (Checkone) (] Verbat [ Int Tech. Rpt  [] Summary [-Tstter [J Haz Waste Farm 435.02
Sample Type: (Provice detailed description plus procass knowiedge and known hazaerds):
LSy /5 /’?M Souttt /ﬂ%}igﬁé Paw/
Sample IC# (if > 2 list an chain of custody) Collection Date Time
!
. !
BLOCK | - TYPE OF ANALYSIS REQUESTED
ALPHA (526-5447) . BETA (526-5447)
Gross Alpha ~ C-14
Tatal Spectrometric Alpha Fe - 55
Am - 241 H-3
Cm -244
Np -237 Ni -
PulsSo Pb-210
Th iSO Sr - 85/90
UIso Sr-90
Sr Total
Tc-99
GAMMA (533-4158) Gross Beta —
Screen Analysis
Full Spec. Analysis e {*Not applicable to solids)
Filter On (date, ime) Alr Fiiter Analysis:
Filter Off (date, time) Gamma
# of Cans Gross Aipha/Beta
Stack Flow (cfm)
Fitter Flow (cfm) For RML Use Oniy;
Callection Duration {hrs) Gross A/B Completion
Filter Fracﬁ?t\ﬁma (%) Gamma RML (D
Date/Time: .\ <000, I 000

Report Due Date:

Comments:;
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A
LOCKHEED nuurrt%"

Lockheed Martin Idaho Technologies Company
INTERDEPARTMENTAL COMMUNICATION

Date: September 15, 1999
To: A. A. Jones MS 3960 6-2850
From: T. C. Sorensen 'Las MS 7111 34410

Subject: RML GAMN[A—RAY ANALYSIS OF TEN SOIL SAMPLES FROM WAG 2
OU 2-13 REMEDIAL ACTION PROJECT (DOE/ID-10657) - TCS-134-99

Ten soil samples were counted/screened for radioactivity content by the Radiation Measurements
Laboratory (RML) using standardized high resolution gamma-ray spectrometry techniques. All
samples were counted in a standardized and calibrated geometry for 2 hours. The analysis results are
recorded on the attached Gamma-Ray Analysis Summary, Table 1, and Table 1-R.

The summary lists the measured activities of 20 gamma-emitting radionuclides for each sample. The
preliminary true-positive activities (marked with a “+”) from the summary that were determined to be
true-positive and “real” are shown on Table |. The preliminary true-positive activities that were
determined to be false-positive are shown on Table 1-R. Evaluation of the results was performed
according to standard RML selection criteria as described in procedure DM-1. Also, included in this
report is a copy of the chain of custody form and the request for analysis form.

Attachments:
As Stated

cc:
A. L. Freeman, MS 7111
J. A. Landis, MS 5311
JW Rogers, MS 7113
W. R. Spruill, MS 4140
H. D. Williams, MS 3953
T. C. Sorensen File

THIS INTERDEPARTMENTAL COMMUNICATION LETTER/REPORT HAS NOT BEEN

APPROVED FOR EXTERNAL RELEASE AND IS NOT TO BE DISTRIBUTED BEYOND THE
INEEL.
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41003 LMITCO RADIOANALYTICAL SERVICES
Rev. 00 _ ANALYSIS REQUEST FORM

Sample Coordinator: Phone 533-4158, Pager #7320, MS 7111
ProjectName: __ (all  Ou 13 Remediol Lrzioe)

SOWTOS # Charge#®  IX4 / 3 Siod-
Total # Samples: I{=) Sample Container(s). Contact - L0, 7 mR/Mhr
External Smear(s): £ 1oces dpm/100cma2 (alpha}; 22D dpm/00em2 (beta-gamma)
Submitted By: LR SPRLI e Ext_gzd¢y MSi_4/s40
Technical Contact Ext + MS: |
Send Results Ta® LR SPRL e Ext 228 MS_Y/¥#D

(* Inciude distribution fist for results in comment section if possible.)

Sample Disposal Contact __ £/ 5305/ L . | Bt 2299 Ms: /4D

Report Type: (Checkone) [J Verbal [ Int Tech. Rpt {J] Summary [BL/ett;r [0 Haz Waste Form 435.02
Sample Type: (Provide detailed description plus process knowledge and known hazards).

Soul. Samples FRo™  Spouit Lolh 4losie ,po.ua/

Sample ID# (If > 2 fist on chain of custody) Collection Date  Time

BLOCK | - TYPE OF ANALYSIS REQUESTED

ALPHA (526-5447) BETA {526-5447)
Gross Alpha v c-14 -
Total Spectrometric Alpha Fe-55 '
Am - 241 *H-3
Cmn - 244
Np ~ 237 Ni- 63
Pu 18O Pb-210 +
ThISO Sr- 89/90
uiso Sr-90
Sr Total
Tc-99
GAl 3-4158 Gross Beta "
Screen Analysis
Fuill Spec. Analysis {*Not applicable to salids)
Fitter On (date, time) ‘ Alr Filter Analysis:
Filter Off (dats, time) Gamma
# of Cans Gross Alpha/Beta
Stack Flow (¢fm)
Fitter Flow (cfm) iFor RML Use Only;
Collection Duration (hrs) Gross A/B Compiletion
Filter Fraction Area (%) Gamma RML ID:
For Lab Use Only;
Received By: ‘—‘&&W“% Datemme:_m__ ! \ay oy
Chain of Custody Number(s): nWoema :
Report Due Date: _ . Comments: '

H-24



A
LOCKHEED nuunruv}?"

Lockheed Martin Idaho Technologies Company
INTERDEPARTMENTAL COMMUNICATION

Date: September 9, 1999
To: Aubrey Jones MS 3960 6-2850
From: R.L. Cummins ¥ MS 7111 7 3-4491

Subject: RESULTS OF OU 2-13 CONFIRMATION SAMPLING
RLC-31-99

Attached are the results for your QU 2-13 CONFIRMATION SAMPLES that were submitted for
Gross Alpha/Beta analysis.

The uncertainties given are one standard deviation and show the precision with which the
measurements were made. They include uncertainties incurred throughout the measurement
process. A blank was run with the samples. The experimental results are in statistical agreement
with historical data.

If you have any questions, feel free to call me at 533-4491.
tlc:
Attachment: As Stated

ce: H. D. Williams, MS 3953
W. R. Spruill, MS 4140
J. A. Landis, MS 5311
A. L, Freeman, MS 7111
R. L. Cummins Letter File

THIS INTERDEPARTMENTAL COMMUNICATION LETTER/REPORT HAS NOT BEEN
APPROVED FOR EXTERNAL RELEASE AND IS NOT TO BE DISTRIBUTED BEYOND
THE INEEL.
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OU 2-13 CONFIRMATION SAMPLING

GROSS ALPHA/BETA RESULTS
. 1 sigma
Sample ID Result Units uncertainty MDA

ALPHA SCWP 1 1.19E-01 pClig 4.25E-02 1.27E-01
- SCWP 2 1.09E-01 pCilg 3.37E-02 9.37E-02
SCWP 3 1.06E-01 pCilg 7.68E-01 2.79E+00
SCwWP 4 2.08E-01 pCi/g 4.92E-02 1.32E-01
SCWP 5 6.23E-03 pCilg 4.71E-02 1.70E-01
SCWP 6 6.09E-02 pCilg 3.15E-02 9.99E-02
SCWP7 3.46E-01 pCilg 6.72E-02 1.59E-01
SCwP 8 3.90E-02 pClig 3.66E-02 1.24E-01
SCWP 9 ~1.34E-01 pCi/g 1.43E-01 5.49E-01
SCWP 10 5.50E-02 pCi/g 3.85E-02 1.27E-01
BETA SCWP 1 1.97E-01 pCi/g 6.23E-02 1.95E-01
SCWP 2 1.64E-01 pCilg 5.92E-02 1.88E-01
SCWP 3 -1.07E+00 pCi/g 9.89E-01 3.47E+00
SCWP 4 5.02E-01 pCi/g 7.16E-02 1.96E-01
SCWP 5 2.19E-01 pCi/g 8.05E-02 2.56E-01
SCWP 6 2.T1E-01 pCilg 5.96E-02 1.79E-01
SCWp 7 2.74E-01 pCi/g 8.98E-02 2.82E-01
SCwWP 8 3.81E-01 pCi/g 6.28E-02 1.79E-01
SCwpP 9 1.38E-01 pCi/g 2.00E-01 6.74E-01

SCWP 10 8.87E-02 pCi/g 6.30E-02 2.08E-01

Analyzed by: . ..\t 9847

Approved by: M Q”l&ww 9 ~7-9¢
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LOCKHEED HARTIA%‘—’

Lockheed Martin Idaho Technologies Company
INTERDEPARTMENTAL COMMUNICATION

Date: June 23, 1999
To: W. R. Spruill MS 4140 6-2284
From: T. C. Sorensen/eg MS 7111 3-4410

Subject: RML GAMMA-RAY ANALYSIS OF TRA OU 2-13 WARM WASTE POND
EQUIPMENT OIL SAMPLES (June 21 and 22 1999) - TCS-092-99

Six oil samples were counted/screened for radioactivity content by the Radiation Measurements
Laboratory (RML) using standardized high resolution gamma-ray spectrometry techniques. The
samples were counted for 1 hour in a non-standarized sample geometry. The results of the analysis
of the samples are listed on the attached Table 1.

Attachments:
As Stated

cc: A. L. Freeman, MS 7111
J. A. Landis, MS 5311

JW Rogers, MS 7113 W

T. C. Sorensen File

THIS INTERDEPARTMENTAL COMMUNICATION LETTER/REPORT HAS NOT BEEN

APPROVED FOR EXTERNAL RELEASE AND IS NOT TO BE DISTRIBUTED BEYOND THE
INEEL.
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Notess

(1)
12)

(3}

TABLE 1
RADIATIOR HEAAURENERTES LABORATORY
GAMMA-RAY ANALYSTS RESULTSE

6 TRA OU 2-13 WARM WAOTE POND EQUIPMENT OIL BAMPLES 6/22/99

HManmade Estimated
RML ID Radjionucijides Activity Biasm (%)
1-RO3IMBW D2062299039 None Dstected R/A N/A
2=-5320 D1062299038 Xone Detectsd N/A N/A
3-950CAT4464 D3062299030 Xone Detected N/A N/A
4-53121 D4062299031 Kone Detected N/R N/A
5-4141 D4062299037 None Detected ) N/A N/A
E-4441 D3062299040 None Detected K/A N/A
A "None Detected” under "Manmade Radionuclides™ means that the znalyst determined that no mannmade true-: -
radionucliden wars present in the respsctive sampleaix).
The uncertasinty associated with any reported activity includ-. catistical uncertainty and estimate: ertainties
in the detector efficisncy and the sample geometry {both are typicaily 5%). Uncertainties are propagated in quadrature

and expressed as ons standard deviation.
When a sample’s matrix differs radically from that of the calibration standard used by the RML, the measured activity
may not accurately represent the true radionuclide concentration in that sample. In such cases, a non-teroc estimated

bias is applied in place of the estimated sanple geometry; thim bias 1s not propagated into the total uncertainty and
is listed separately.
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LOCKHEED MARTIW

Lockheed Martin Idaho Technologies Company
INTERDEPARTMENTAL COMMUNICATION

Date: May 25, 1999

To: Aubrey Jones MS 3960 6-2050

From: J A Dal,e@,\ . MS 7111 34184

Subject: RML GAMMA-RAY ANALYSIS OF FIVE SOIL SAMPLES FROM OU 2-13
WAG 2 CONFIRMATION SAMPLING PROJECT (5/12/99) - JAD-007-99

Five 500 cm3 soil samples of OU 2-13 (WAG 2) confirmation sampling project were counted for
radioactivity content by the Radiation Measurements Laboratory (RML) using standardized
high-resolution gamma-ray spectrometry techniques. The samples were counted for 2 hours.

The results of the analysis of these samples are listed on the attached Table 1. Also included is a
copy of the chain of custody submitted with the samples. The project manager has requested the
RML utilize ER-TOS-960 (TOS reference) tor analysis with this letter.

The uncertainty associated with the measured activity includes the statistical uncertainty and the
estimated uncertainty in the detector efficiency (5%) and sample geometry (5%). The
uncertainties have been propagated in quadrature and expressed as one standard deviation.

Attachments:
As Stated

cc:
A. L. Freeman, MS 7111
J. A. Landis, MS 5311 7
C. P. Oertel, MS 5202
A. H. Owen, MS 7113 A
T. C. Sorensen, MS 7111°¢4S

Rogers, MS 7111

J. A. Daley File

THIS INTERDEPARTMENTAL COMMUNICATION LETTER/REPORT HAS NOT BEEN
APPROVED FOR EXTERNAL RELEASE AND IS NOT TO BE DISTRIBUTED BEYOND
THE INEEL.
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.
LOCKHEED MARTIN

Lockheed Martin Idaho Technologies Company
INTERDEPARTMENTAL COMMUNICATION

Date: May 20, 1999
To: Aubrey Jones MS 3960 6-2050
From: T. C. Sorensen’<cS MS 7111 3-4410

Subject: RML GAMMA-RAY ANALYSIS OF FOUR SOIL SAMPLES FROM OU 2-13
WAG 2 CONFIRMATION SAMPLING PROJECT (5/17/99) - TCS-063-99

Twelve 500 cm® soil samples from OU 2-13 (WAG 2) confirmation sampling project were counted
for radioactivity content by the Radiation Measurements Laboratory (RML) using standardized high
resolution gamma-ray spectrometry techniques. The samples were counted for 20 minutes. The
results of the analysis of these samples is listed on the attached Table 1. Also included is a copy of
the chain of custody submitted with the samples. The project manager has requested the RML
utilize ER-T0OS-960 (TOS reference) for analysis with thus letter.

The uncertainty associated with the measured activity includes the statistical uncertainty and the
estimated uncertainty in the detector efficiency (5%) and sample geometry (5%). The uncertainties
have been propagated in quadrature and expressed as cne standard deviation.

Attachments:
As Stated

ce: . Freeman, MS 7111

. Landis, MS 5311

. Murray, MS 711 1/ﬂ
. Qertel, MS 5202

. Owen, MS 5202

. Reese, MS 3054
Rogers MS 7113

. C. Sorensen File

»—130»070'4;»
MY R P

THIS INTERDEPARTMENTAL COMMUNICATION LETTER/REPORT HAS NOT BEEN

APPROVED FOR EXTERNAL REILEASE AND IS NOT TO BE DISTRIBUTED BEYOND THE
INEEL.
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A
LOCKHEED MARTIN%

Lockheed Martin Idaho Technologies Company
INTERDEPARTMENTAL COMMUNICATION

Date: May 20, 1999
To: Aubrey Jones MS 3960 6-2850
From: R.L. Cummins s MS 7111 3-4491

Subjeci: RESULTS OF WAG 2 CONFIRMATION SAMPLES
RLC-18-99

Attached are the results for your WAG 2 CONFIRMATION SAMPLES (CWP30501-
CWP31501) that were submitted for Gross Alpha/Beta analysis.

The uncertainties given are one standard deviation and show the precision with which the
measurements were made. They include uncertainties incurred throughout the measurement
process. The results must be interpreted statistically at whatever confidence level desired. If the
result is less than twice the uncertainty, or if the result is negative no activity was detected at the
95% confidence level. If the result is greater than twice the uncertainty, statistically positive
activity was detected at the 95% confidence level.

A blank was run with the samples. The expenimental results are in statistical agreement with
historical data.

If you have any questions, feel free to call me at 533-4491.
rle:
Attachment: As Stated
ce:  J. A Landis, MS 5311
Craig L Reese, MS 3954

A. L. Freeman, MS 7111
R. L. Cummins Letter File

THIS INTERDEPARTMENTAL COMMUNICATION LETTER/REPORT HAS NOT BEEN
APPROVED FOR EXTERNAL RELEASE AND IS NOT TO BE DISTRIBUTED BEYOND
THE INEEL.
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A
LOCKHEED HARTIN%V

Lockheed Martin Idaho Technologies Company
INTERDEPARTMENTAL COMMUNICATION

Date: May 18, 1999
To: Aubrey Jones MS 3960 6-2850
From: R.L. Cummins @t MS 7111 3-4491
Subject: R.ESULTS OF WAG 2 CONFIRMATIOM "AMPLES

RLC-17-99

Attached are the results for your WAG 2 CONFIRMATION SAMPLES (CWP30101-
CWP30401) that were submitted for Gross Alpha/Beta analysis.

The uncertainties given are one standard deviation and show the precision with which the
measurements were made. They include uncertainties incurred throughout the measurement
process. The results must be interpreted statistically at whatever confidence level desired. If th-
result is less than twice the uncertaintv, or if the result is negative no activity was detected at the
95% confidence level. If the result 1z Jreater than twice the uncertainty, statistically positive
activity was detected at the 95% confidence level.

A blank was run with the samples. The experimental results are in statistical agreement with
historical data.

If you have any questions, feel free to call me at 533-4491.
rle:
Attachment: As Stated
cc: J. A. Landis, MS 5311
Craig L Reese, MS 3954

A. L. Freeman, MS 7111
R. L. Cummins Letter File

THIS INTERDEPARTMENTAL COMMUNICATION LETTER/REPORT HAS NOT BEEN
APPROVED FOR EXTERNAL RELEASE AND IS NOT TO BE DISTRIBUTED BEYOND
THE INEEL.

H-36



o/10d TOo+d(9T°0 -/+ €0'1 ) €9 1-
o/1od 00+E(6°0 -/+ LS } A ) SO0 T0T0EdMD 1- QLEY
o/1od oo+E(P°1 -/+ 0°0 ) g9 1-
o/tod 10-2{0"E -/+ 6°0 } \ {3] dna Tov0EaMD T1- WLEY
o/10d po+3(?°1 -/+ v } a9 1-
o/tad ao+d{5°0 -1+ 171 ) o TOPOEAMD T- ELEY
o/10d 10+8(81°0 -/+ T¥V'T ) a9 1-
p/104d po+3(9°0 =/+ Tz ) o T0E0EAMD 1- TLEY
n/70d 10-2 (01 -/+ §- ) a0 i~
p/1od 00+E(S"0 -/+ vt ) (3] T10Z0EdMD 1- T1L6Y
o/1od pD+EIST -+ 9’y ) €0 1-
p/10d 00+3{S°0 “fF 1 ) ¥o T0TOEAMD T- 696Y
{ssT3juTwlIedUn vubTe 8uc) uotjwotyTiuerI FJaqump aydueg Jecumpy a1dues
AITATAIOY OpTISNN apTTonN JaWO3END faojeIoqel

66-AYH-8T ipejeIsusy elvd

$ \./.)\())\.-\.,\Q Vi § 1Ag pezA{euy

sIaNvT ‘YL GAd peaarums erdues

ONITAWYS NOILYWMIANOD T O¥M £1-Z NO
suinsad SISATYNY VIsd

AHOLVHOEYT AMLSTRAFADOIAVY TYOLLATVNY

1 FMNL

1-37



4
LOCKHEED MAHTIN;ZV

Lockheed Martin Idaho Technologies Company

INTERDEPARTMENTAL COMMUNICATION

Date: May 17, 1999
To: Aubrey Jones MS 2960 6-2850
From: R.L. Cummins 4t~ MS 7111 3-4491

Subject: RESULTS OF WAG 2 CONFIRMATION SAMPLES
RLC-16-99

Attached are the results for your WAG 2 CONFIRMATION SAMPLES that were submitted for
Gross Alpha/Beta analysis.

The uncertainties given are one standard deviation and show the precision with which the
measurements were made. They include uncertainties incurred throughout the measurement
process. The results must be interpreted statistically at whatever confidence level desired. If the
result is less than twice the uncertainty, or if the result is negative no activity was detected at the
95% confidence level. If the result is greater than twice the uncerta.mty, statistically positive
activity was detected at the 95% confidence level.

A blank was run with the samples. The expenimental results are in statistical agreement with
historical data.

If you have any questions, feel free to call me at 533-4491.
rlc:
Attachment: As Stated

ce: J. A. Landis, MS 5311
C. P. Oertel, MS 5202
Adam H. Owen, MS 3953
Craig L. Reese, MS 5202
A. L. Freeman, MS 7111
R. L. Cummins Letter File

THIS INTERDEPARTMENTAL COMMUNICATICN LETTER/REPORT HAS NOT BEEN
APPROVED FOR EXTERNAL RELEASE AND IS NOT TO BE DISTRIBUTED BEYOND
THE INEEL.

H-38



8/70d 10-2(€1 -/+ 9

o/1od 10-a(y -/t &

o/10d 1o0+"E(£°0 -/+ 69
o/t0d 00+3(8°0 -/+ 1§
o/10d T0+3(Z°0 -/+ Z°5
0/10d Qo+E (L' Q -/+ £°€
o/1od 10+3(Z0 -/+ 5y
0/10d po+A(9°0 -/+ B2

{gefjuyewiresun wwbie euoc)
AITATIOV SPTTOMN

UOTIVOTFTIUSPI
SpPTI>NN

66-AVH-LT tpejwIausn ejwQ

: {3
vo

g0
Yo

99
yo

g0
Yo

2N Iar a0}

1Ag pezAleuy

SIONVT "¥'f tAZ peajTukns efdums

DNITdHYS NOILVYWHIANOD Z O¥M €T1-¢ No

SLINSHY SISKATVNV Y.IAH

AH0LVHOEY] AULSTRAHDOIOYY "TWOLLATVNY

T THVL

¥# HVHOD

E¥ dVYD

T# GVED

.ﬁl
- B96Y

I- LS6Y

Taqumy °(dues
Azozwaoque]

H-39



el
LOCKHEED HABTIH%’

Lockheed Martin Idaho Technologies Company
INTERDEPARTMENTAL COMMUNICATION

Date: May 17, 1999
To: Aubrey Jones MS 3960 6-2050
From: T. C. Sorenserdlies MS 7111 3-4410

Subject: RML GAMMA-RAY ANALYSIS OF FOUR SOIL SAMPLES FROM QU 2-13
WAG 2 CONFIRMATION SAMPLING PROJECT (5/12/99) - TCS-066-99

Four 500 cm® soil samples from OU ~-13 (WAG 2) confirmation sampling project were counted for
radioactivity content by the Radiation Measurements Laboratory (RML) using standardized high
resolution gamma-ray spectrometry techniques. The samples were counted for 2 hours. The results
of the analysis of these samples is listed on the attached Table 1. Also included is a copy of the
chain of custody submitted with the samples. The project manager has requested the RML utilize
ER-TOS-960 (TOS reference) for analysis with this letter.

The uncertainty associated with the measured activity includes the statistical uncertainty and the
estimated uncertainty in the detector efficiency (5%) and sample geometry (5%). The uncertainties
have been propagated in quadrature and expressed as one standard deviation.

Attachments:
As Stated

ce: A. L. Freeman, MS 7111
.J. A. Landis, MS 5311
C. P. Oertel, MS 5202
A. H. Owen, MS 5202
TW Rogers, MS 7113 éwz by /é

T. C. Sorensen File

THIS INTERDEPARTMENTAL COMMUNICATION LETTER/REPORT HAS NOT BEEN

APPROVED FOR EXTERNAL RELEASE AND IS NOT TO BE DISTRIBUTED BEYOND THE
INEEL.
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Appendix |

Specification Section 2200 (Earthwork)



SECTION 02200
EARTHWORK

PART 1 GENERAL

1.1 SCOPE OF WORK

1.1.1 Work Included

The Subcontractor shall furnish all materials, labor, tools, and equipment for all types of
earthwork to be performed in accordance with this specification and as shown on the design
drawings. Earthwork includes grading and excavation; placement of fill and native soil cover
materials; placement of engineered barrier material; placement of contaminated materials;
disposal of unsuitable materials; and reclamation of borrow areas.

1.1.2 Related Work Specified Elsewhere

(a)
(b)

(c)

(@

()

Clearing and Grubbing shall be in accordance with Section 02110 of these specifications.

Temporary Diversion and Control of Water During Construction shall be in accordance
with Section 02140 of these specifications.

Grades, Lines, and Levels shall be in accordance with Section 02210 of these
specifications.

Excavating, Trenching, and Backfilling shall be in accordance with Section 02222 of
these specifications.

Reclamation Seeding and Mulching shall be in accordance with Section 02930 of these
specifications.

1.1.3 Materials Procurement Notification

The Subcontractor shall follow the requirements of the General Condition GC-2 and Vendor
Data Schedule (VDS).

1.1.4 Work To be Performed by Others

The Contractor will:

(a) Review and approve submittals as required by this specification,

b Review and approve results of quality assurance tests and surveying performed for
compliance with this specification,

©) Document and monitor corrective actions,

(@) Identify the acceptable on-site borrow locations,

02200-1
I-1



1.2

1.3

1.3.1

(e) Have the option to approve all soil compaction equipment prior to use,

(f) Have the option to inspect and approve surface conditions prior to placement of each
layer,

(g) Have the option to inspect and approve all materials prior to placement, and

(h) Have the option to perform final inspection and confirm acceptance of earthwork.

REFERENCE DOCUMENTS

American Society for Testing and Materials (ASTM)}

ASTM C 136 Test Method for Sieve Analysis of Fine and Coarse Aggregates.

ASTM D 422 Particle-Size Analysis of Soils.

ASTM D 698 Moisture-Density Relations of Soils and Soil Aggregate Mixtures Using
5.5 Ib. (2.49 kg) Rammer and 12-in (305-mm) drop.

ASTM D 1556 Test Method for Density and Unit Weight of Soil in Place by the Sand
Cone Method.

ASTM D 2216 Standard Method for Laboratory Determination of Water (Moisture)
Content of Soil, Rock, and Soil-Aggregate Mixtures.

ASTM D 2487 Classification of Soils for Engineering Purposes.

ASTM D 2922 Standard Test Methods for Density of Soil and Soil-Aggregate in Place
by Nuclear Methods.

ASTM D 3017 Standard Test Method for Moisture Content of Soil and Soil-Aggregate
in Place by Nuclear Methods.

ASTM D 4318 Standard Test Method for Liquid Limit, Plastic Limit, and Plasticity
Index of Soils.

Qccupational Safety and Health Administration (OSHA)
Code of Federal Regulations, Part 1926, Subparts P and G.
INEEL Health, Safety and Hazards Prevention Documents

Health and Safety Plan (HASP) for the Remedial Action of Waste Area Group 2, Operable Unit
2-13

LMITCO Hazards Prevention and Control Document, PRD-24.
SUBMITTALS

Test Reports

The Subcontractor shall submit test reports at the following frequencies:

(a) Borrow Source Testing - within 2 work days after the performance of the test, as per
Specification 02200 (3.5.2).

02200-2
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1.3.2

133

134

1.4

(b) Field Placement Tests - Field tests requiring offsite laboratory shall be reported to the
Contractor within 2 work days after the performance of the test, as per Section 3.5.3.
Field tests that provide immediate resuits shall be recorded in the Daily Field Report and
presented to the Contractor by the end of the same day.

(©) Field Quality Control Tests - Field tests r=quiring offsite laboratory shall be reported to
the Contractor within 2 work days after e performance of the test. Field tests that
provide immediate results shall be recorded in the Daily Field Report and presented to
the Contractor by the end of the same day.

Procedures

The Subcontractor shall submit a work plan describing the equipment, materials, and methods to
be employed to meet the requirements of this specification to the Contractor for approval 20
calendar days prior to commencement of work. The work plan shall be formatted in accordance
with the requirements outlined in the contract special condition titled Construction Work Plan.

The Subcontractor shall submit a Quality Assurance/Quality Control (QA/QC) System Manual as
set forth in Section 1.4 and demonstrate construction placement methods in accordance with this
specification for the Contractor's written approval 20 calendar days prior to their use.

Certifications

Prior to final acceptance of the work specified herein, the Subcontractor shall submit a letter to
the Contractor verifying conformance to the requirements identified in this specification.

Records

The Subcontractor shall submit to the Contractor all field records from surveying, layout,
laboratory, and field inspection activities within 4 work days after completion of these activities.

QUALITY ASSURANCE

The Subcontractor shall comply with LMITCO PLN-125 Quality Program Plan for
Environmental Restoration Program and shall submit within 10 working days after notice to
proceed through the vendor data schedule a notice of intent to comply.

PART 2 PRODUCTS

2.1

2.1.1

EQUIPM "NT AND MATERIALS
Eaquipms .

All equirment and tools shall comply with the safety requirements of the Health and Safety Plan
(HASP). All equipment and tools used by the Subcontractor to perform the work shall be subject
to inspection by the Contractor before the work is started and shall be maintained in satisfactory
working condition at all times. All soil compaction equipment will be inspected for acceptance
by the Contractor prior to the start of construction.

02200-3
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2.12

2.13

The Subcontractor’s equipment shall be adequate for and have the capability to perform the
indicated earthwork specified herein.

Due to the potential for equipment contamination, all equipment brought to the shall be identified
to the Contractor prior to delivery and shall be clean and free of grease and oil spots. Where
applicable, tires shall be in a like-new condition, free of slits, and cracks. The Contractor
reserves the right to reject equipment not meeting these requirements.

Fill Material
Fill material shall be native soils from borrow locations as designated on the drawings and shail

be generally free of plant material, roots larger than 1 inch in diameter, rubble, litter, insect
infestation, and other deleterious matter.

Borrow Area Requirements

In the CFA pit, in situ topsoil shall be removed and stockpiled at designated locations prior to the
removal of borrow soils. This topsoil is not available for this project.

In all borrow areas, slopes shall be left in a stable and vegetated condition.

2.1.4 Topsoil
Topsoil borrow shall be obtained from Borrow Area TRA 10 and shall meet the following
requirements:
(a) Be free of rubble, litter, insect infestation, and other deleterious matter;
(b) Be free of rocks larger than 3 inches in diameter.
2.1.5 Gravel
The gravel shall be obtained from an on-site source as designated on the drawings and shall be a
mixture of clean coarse sands and fine gravel with the following gradation, determined in
accordance with ASTM D422:
Nominal Square
Opening Sieve Size Percent Passing
3/4 inch 93-100
1/2 inch 70-95
3/8 inch 25-50
No. 4 0-15
2.16 Cobble

The Subcontractor shall provide cobble material from an off-site location(s) to conform with the
foilowing gradation, as determined by ASTM C 136:

02200-4
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Nominal Square

Opening Sieve Size Percent Passing
8 inches 95-100
6 inches 75-95
4 inches 5-55
2 inches <5

Pre-acceptance QC testing of proposed material for the cobble layer shall be in accordance with
Section 3.5.

Rip Rap
The Contractor will provide on-site borrow areas for the rip rap material for the engineered
barrier. The Subcontractor shall be responsible for separation, loading, hauling and placement of

the rip rap material. The rip rap shall meet the following requirements:

(a) Most materiais shall be taken from the . :ation designated as the Rip Rap Borrow Area,
TRA 29.

(b) The larger basalt rubble in the 12" to plus 24" nominal is preferred for barrier
constru:- 0. The percentage of material smaller than 4" nominal diameter should be

less than 20 percent (visual estimate).

{c) The proportions by size are estimated to be approximately as follows:

Percent Size {Ave. Diameter)
30 >24"
30 12"<<24"
30 PARCA A
10 <2"

PART 3 EXECUTION

3.1

3.1.1

3.1.2

PROTECTION AND SAFETY

The Subcontractor shall keep all roads and parking areas adjacent to or part of this project usable
at all times. The Subcontractor shall provide all nec2ssary barricades, temporary walkways,
lights, signs, signals, etc., for the protection of the workers and the public, as per the standards
established by LMITCO PRD-24 in the LMITCO Hazards Prevention and Control Manual and
the Occupational Safety and Health Administration (OSHA), Construction Safety and Health
Regulation 29 CFR, Part 1926, Subpart G, Signs, Signals, and Barricades, whichever of the two
is more stringent.

For excavations, trenching, and shoring, the Subcontractor shall comply with Section 02222,
Excavation, Trenching, and Backfilling.

02200-5
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3.13

3.1.6

32

3.2.1

33

33.1

332
34

34.1

The Subcontractor shall provide protection necessary to prevent damage to existing structures
and facilities indicated on the drawings or indicated by the Contractor to remain in place. The
Subcontractor shall restore damaged property to original condition, and obtain written approval
from the Contractor.

The Subcontractor shall clearly mark and post all laydown areas.

The Subcontractor shall mark or otherwise indicate the location of existing monuments and
markers, and protect these structures before construction operations commence, The
Subcontractor shall be responsible for the marking and/or protection of all necessary objects.

During earthwork operations, a representative of the Subcontractor shall be present at all times to
observe and identify any areas requiring investigation. The Subcontractor shall notify the
Contractor immediately upon the discovery of any field deviations from the drawings or this
specification.

EXISTING UTILITIES

There may be existing utilities within the limits of the construction area as shown on the design
drawings. Utilities shall be identified by the Contractor and the utilities protected by the
Subcontractor. The Contractor shal! be immediately notified of the discovery of utilities not
shown on the design drawings. The Subcontractor shall follow the guidelines for protection of
utilities in accordance with Section 02222 of these specifications.

DUST CONTROL

The Subcontractor shall at all times during all activities minimize the creation and emission of
dust. The Subcontractor shall employ means such as water spray and visual observation to
control and minimize dust. Source of water will be specified in the RFP, Special Conditions.

The Subcontractor shall ensure that unpaved and haul routes are wetted while in use.

INSTALLATION OF FILL, ENGINEERED BARRIER, AND SOIL COVER MATERIALS

General Requirements

(a) Stockpiling of clean imported material shall be confined to the Subconiractor's laydown
and storage area as approved by the Contractor. Stockpiled materials shall have stable
slopes and be evenly graded and self-draining. Materials shall be stockpiled in such a
way that precipitation runoff can be monitored and controlled if necessary to prevent
escape from the stockpile area. The Subcontractor shall ensure that the stockpiling and
handling of contaminated surface soils, if encountered, are confined within the limits of
the work area.

(b) The Subcontractor shall place all materials to the lines, grades, and elevations as shown
on the design drawings and as specified in Section 02210 of these specifications.
(c) The Subcontractor shall not begin placement of materials until after acceptance by the

Contractor of the subgrade and placement conditions for all underlying material layers.

AAMAAN
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342

343

344

3.45

346

(d) The Subcontractor shall not place materials on frozen surfaces, in standing water, or
when materials contain snow, ice, or frozen materials.

(e) The Subcontractor shall slope temporary grades to direct water away from the
construction area to reduce the potential for ponding of water. The Subcontractor shall
provide erosion protection as specified in Section 02140 of these specifications.

Existing Grade

The existing grade shall be prepared as required in Section 02110 of these specifications.
Fill Material

(a) The fill material shall be placed in loose lifts to attain a maximum compacted lift

thickness of 6 inches for Native Soil Type A and 10 inches for Native Soil Types B, Cl,
and C2.

(b) Soil Type A material shall be compacted with a sheepsfoot roller to a minimum of 95
percent of maximum dry density as determined by ASTM D-698.

{c) Soil Types B, C1, and C2 material shall be compacted with a minimum of five passes of
a smooth steel drum roller. In the svent that significant silt or other fine grain materials

are involved, the Contractor may direct that a sheepsfoot roller be used at no additional
cost.

(d) Subsequent lifts shall not be placed until acceptance by the Contractor of the previous
lift.

(e) The borrow areas shall be regraded to minimize erosion and sustain vegetation.

Reclamation seeding and mulching of the borrow areas shall be in accordance with
Section 02930 of these specifications.

Topsoil Layer
(a) Place the topsoil with a moisture content that minimizes dust production.
(b) Place the topsoil in maximum 8-inch loose lifts.

(c) Place the topsoil layer with the minimal compaction obtained only from the normal
passage of construction equipment that occurs during placement and grading operations.

Gravel Layers

1) Compact each gravel layer using four passes with a smooth drurmn roller with a minimum
of 20,000 pounds operating weight.

Cobbie Lavyer

(a) Placement conditions will be inspected and approved by the Contractor.

02200-7
I-7



347

3.4.8

35

3.5.1

(b) Place the cobble layer in one or more lifts to attain the final layer thickness.

(c) Do not initiate placement of subsequent lifts of the rip rap until placement conditions of
all underlying lifts have been accepted by the Contractor.

Rip Rap Layer

(a) The Subcontractor shall demonstrate to the Contractor that the methods of placement
will not adversely affect the underlying layers in excess of the tolerances established in
Section 02210 of these specifications.

(b) Placement conditions will be inspected and approved by the Contractor.
(c) Place rip rap in one continuous layer.

(d) Do not initiate placement of the rip rap in each respective area until placement
conditions of all underlying lifts have been accepted by the Contractor.

Protection of Underlying Layers

(a) The Subcontractor shall use placement methods which prevent undue disturbance and
which maintain and ensure the integrity of the underlying materials. The Subcontractor
shall submit, for written approval by the Contractor, the construction method(s) proposed
to ensure the protection of the undertying layers.

(b) Protection of the gravel layers within the engineered barrier are especially vulnerable.
Special methods/materials such as M8 Al Airplane Landing Mat (Steel), available
through Rex Tex Sales Co., Dallas, TX, are recommended for consideration.

(c) Previously installed layers or subgrades disturbed by subsequent construction operations
by the Subcontractor or adverse weather shall be reworked to the required placement
conditions specified herein and as otherwise approved by the Contractor.

TESTING

General

The Subcontractor shall be responsible for the performance of all pre-acceptance and placement

quality control testing. The Subcontractor shall submit results of laboratory and field testing

within 4 work days after completion.

Testing shall be performed by an approved independent soils testing laboratory.

02200-8
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3.6

3.6.1

3.6.2

3.7

Borrow Source Testing

The Contractor has performed classification tests on representative materials to be used in the
construction. Results of these tests are included at the end of this section for general planning
information only. The Subcontractor shall periodically test and submit results as follows for
each of the material borrow sources.

"Material Type Test Method
(a) Cobble Gradation (ASTM D422)

The Contractor will review and approve submittals pertaining to borrow source material testing
prior to or concurrent with the placement of materials.

Field Placement Testing

The Subcontractor shall be responsible for the performance of all testing and for confirmation of
placement conditions. The Subcontractor shall submit test records of all testing for review and
acceptance by the Contractor. Table 3.1 outlines the material type, test methods, and test
frequency for field placement activities.

INSPECTION

The Subcontractor shall be responsible for pre-operation, operation, and post-operation
inspection during the performance of all work.

The Contractor reserves the right to inspect all work for compliance with this specification.
ACCEPTANCE

The Subcontractor shall be responsible for documenting all test results and the number of
compaction passes completed per lift. Placed materials not in accordance with the requirements
of this specification shall be repaired and/or replaced by the Subcontractor. The Subcontractor
shall submit a description of repair and/or replacement methods to the Contractor for written
approval before implementation. Acceptance criteria for repaired and/or replaced materials shall
be in accordance with the original requirements of this specification.

Areas that do not conform with the compaction specifications shall be investigated by the
Subcontractor to determine the extent of the non-conformance. Areas that are of a different
material type or that have failed the specifications after recompaction efforts shall undergo
additional testing regardless of the testing frequency guidelines. The Centractor will determine
when additional testing is required. Additional testing may include One-Point Proctor, Atterberg
Limits, and Gradation tests. Results of additional testing shall be submitted to the Contractor for
review. Following review of the testing results, the Contractor will determine whether a new
moisture-density relationship curve shall be developed or if the Subcontractor shall continue to
rework the non-conforming areas to meet specifications. If a new moisture-density relationship
curve is produced for a change in soil type, all tests outlined in Table 3.1 shall be conducted for
the new material type.

02200-9
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Final acceptance shall be explicitly detailed by survey location, layer description, material type,
and lift number or elevation. A final report to the Contractor shall be submitted by the
Subcontractor within 20 calendar days of the final acceptance detailing all field survey and QC
activities performed during construction operations.
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Attachment A
Borrow Source Testing

The following pages present test results for borrow samples from the principal designated sources for
Types A and B fill material, topsoil, and gravel. This information in included for preliminary planning

only.

02200-A13
02200-A14
02200-A15
02200-A16
02200-A17

Gradation, Atterberg Limits, and Classification results for Borrow Area TRA 10,
Moisture-Density Relationship for Borrow Area TRA 10

Gradation, Atterberg Limits, and Classification results for Borrow Area TRA 26.
Moisture-Density Reiationship for Borrow Area TRA 26

Gradation for Lincoln Boulevard Pit (gravel)
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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' Q Silty, clayey sand with gravel.
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GRAIN SIZE REMARKS:

Osn 0.244 O Temed I ASTM 421472 and refaed

Oag 0.0442
O+ 0.0033
COEFFICIENTS

Ce 2.43
Cy 74.26

O Location: TRA 10 rubbie pile

Clent: Pat Taylor INEEL Epvironmental

INEL MATERIALS LAB Projecc  TRA Warm Waste Pond Remediaticns

Provec: Na: #XAC 13103 Page
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MOISTURE-DENSITY RELATIONSHIP TEST

Project No.: 3IxXACL3ie3

Praject: TRA Warm Waste Pond Remeaiatiaons.

Location: TRA area, east of TRQ-;erimeter fence.

Date:

. TRA 10 rubble aiie.
4-Q8-1998
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119 Sl \w
N ZAv fgr
~
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N 2.6@
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. later cantent, z
Test specification: ASTM D §98-31 Method A, Standard
Quersize carrection applied to each paint
. o . % Y
Elevs Classiflication Nat . Sp.G. L PI 402 <
Depth uscs AASHTO Moist. Na.4 | MNo.Z2@@
SC-5SM R—4 (@) Z2.68 19 S 22.7 2 |42.8 *
ROCK CORRECTED TEST RESULTS UNCOQRRECTED MATERIAL DESCRIPTION
Max imum dry density = 118.7 pcf 118.7 pef Silty, clayey sand witn
Optimum malsture = 18.@ = 18.8 = gravels.
Remarks:

Sampied fram the TRA
rubble pile 1@ by R.T.

Jones.,

MOISTURE-DENSITY RELATIONSHIP TEST

INEL MATERIALS LAB

02200-14

1-14




PARTICLE SIZE DISTRIBUTION TEST REPORT

£ - 2 2
5§§s z : E?!gzg

119
I
in
[B22] 8

18

PERCENT FINER
-]

o 1l NI HERIl
Q.1 Q.01 B 4 |

200 100 10 1
GRAIN SIZE - mm

, %+ % s % SAND % SILT % CLAY USCs AASHTO PL

S
343 GW-GM A-l-a NP | NV -

SIEVE PERCENT FINER SIEVE PERCENT FINER $0IL QESCRIPTION
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COEFFICIENTS

Ce L17
Cu 62.94 .
O Location: Stockpile TRA 26 Sewer Plant rubble pile

Client: Pat Tayler INEEL Environmental

| N EL MATERIALS LAB | Project TRA Warm Waste Pond Remediations
|| Project Na.: #XAC13103 Page _
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Dry density,

MOISTURE-DENSITY RELATIONSHIP TEST
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Test specification: ASTM D 898~-91 Method C, Standard

Quersize carrection applied ta final results

%

Elevs Classification MNat. FA % <
. Sp.G. L Pl .
Depth uscs AASHTO Moist. 374 in | MNo.20@@
GU-GM A-l-a 2.64 MV NP 26.8 2| §.8 »

+=======-—__———_“ — e S S v—— —
TEST RESULTS MATERIAL DESCRIPTION

Maximum dry density = 142.7 pcf

Optimum moisture = 4.3 X

Pit rum gravels, silty

gravels with sand.

Pro ject Mo.: IXARC13183

Prc ject: TRA Warm Waste Pand Remeciatiaons

Locaticon: TRA area, east of perimeter fence.

Cate:

Rubbl= pgile 25.
4-@8-1998

Remarks:
Sampled by R.T. Joenes
fram rubble stockplile

26 near sewer system.

MOISTURE-DENSITY RELATIONSHIR TEST

INEL MATERIALS LAB

gE S S
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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1
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\ ms—
GRAIN SIZE REMARKS:
> O Sampied from NRF/Lincoln road pit This
& 10.9 7.20 matesial was originally part of  “three bin®
Dan 8.77 5.61 plaat mix asphelt. This stockpile was "A” pile;
D1o 6.67 3.87 O Sampled from small chip sockpile located &t
- . the INEEL Dairy Farm. This material is from
COEFFICIENTS Walters Concrete, Rexbury,
C, 1.06 1.13
Cy l 1.64 1.86 J |

™~ 0 Location: NRF/Lincoln blvd. pit, aggregate stockpile.
O Location: INEEL Dairy Farm Bio-Barrier plot

INEL MATERIALS LAB

Client. Par Taylor INEEL Envirenmental
Project: TRA Warm Waste Pond Remediations

Proiect No.:  #XAC13103 Page
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